In this paper we argue that the relationship between working capital accruals and changes in sales, extensively modeled in the accounting literature by the Jones-type models, is more complex than portrayed by these models. In addition to sales changes, accruals are also affected by accrual determinants such as firms' inventory and credit policies. In our first set of tests, we document that the coefficient on sales changes in Jones-type accrual models is related to the accrual determinants. Additionally, we find that the homogeneity in the accrual-generating process within a given industry, which is represented by the accrual determinants, affects the significance level of the coefficient on sales changes. Higher dispersion in accrual determinants is associated with lower levels of significance. We also identify one source of bias in abnormal accrualsmeasurement error in the coefficient of sales changes, which stems from heterogeneity in the accrual generating process.
Introduction
This paper investigates the important relation between accruals and changes in sales as manifested in common empirical models of accruals. These models have gained popularity in the accounting literature over the last two decades and have been used mainly to address questions regarding management's accounting choices (see Kothari, 2001 and Fields, Lys and Vincent, 2001 ). More recently, the outputs of these modelsdiscretionary or abnormal accruals -have also been used as proxies for accrual or earnings quality (e.g. Frankel, Johnson and Nelson, 2002, Francis, LaFond, Olsson and Schipper, 2005) .
The relation between accruals and sales changes is outlined by the popular accrual models and is empirically summarized by a regression coefficient that is either firm-or industry-specific (e.g. Jones, 1991 and modified Jones in Dechow, Sloan and Sweeney, 1995) . Depending on the empirical estimation procedure, time-series or cross-sectional, the assumption underlying the estimation procedure is that a firm either has a stable accrual-generating process over time, or that a group of firms (typically a 2-digit SIC code) has a common accrual-generating process.
In this paper, we argue that the relation between accruals and sales changes is more complex than described by the common empirical models and depends on several factors that are firm-specific such as credit and inventory policies. Using this intuition, along with a theoretical model developed by Dechow, Kothari and Watts (1998), we show that these firm-specific characteristics, labeled "accrual determinants", exhibit a large variation across time, and more importantly within an industry-group. Thus, we argue that the accrual-generating process is not as homogeneous as implicitly assumed in empirical applications of a Jones-type model.
The large variation in the accrual-generating process within an industry-group, over which the cross-sectional version of the accrual models is estimated, has important implications for the subsequent calculation of abnormal accruals. 1 We argue and show that such large variation causes a measurement error in the Jones coefficients, i.e. a disparity between the estimated coefficient of the Jones model and the "true" firm coefficient that ought to be used to compute the residuals of the regression model, i.e. the abnormal accruals. This measurement error in the coefficients directly translates to measurement error, and in some instances bias, in the estimated abnormal accruals.
This paper makes several important contributions to the accounting literature.
First, while many papers discuss in length the potential biases that exist in measures of discretionary accrual, in this paper we investigate a potential source of these biases.
Identifying the source of the bias is necessary if researchers are interested in eliminating this bias. We believe that knowledge of the causes of measurement errors in the Jones coefficients is critical in any attempt at reducing such measurement errors and consequently reducing the bias in abnormal accruals.
Second, this paper furthers our understanding of the relation between sales changes and accruals. While this relation is very intuitive and is discussed at length in Dechow et al. (1998) , it surprisingly has not as yet been utilized in the empirical literature. In this paper, we attempt to fill this void. Finally, our results have important implications for the interpretation of abnormal accrual measures and their use in the extant literature. For example, we suggest caution in interpreting the absolute value of abnormal accruals as a measure of earnings quality. We show that certain firms, especially those that belong to industries with high-variation in accrual determinants, have large measurement errors in their coefficients, leading to large errors in their abnormal accruals.
Summary of the results.
Our first set of results shows that the coefficients on changes in sales (μ 1 ) estimated from Jones-type models are associated with the four accrual determinants that we investigate in this study. This implies that the Jones model does, in fact, capture some of the interaction between sales and accruals. However, as our next findings suggest, the Jones-type models only partially capture that relation.
When we examine whether the variation in the accrual-generating process within an industry-group affects the accrual models, we find that the higher the variation in the determinants related to accounts receivables and inventory, the lower is the likelihood that the coefficients will be significant.
Finally, we look at the relation between the accrual determinants and abnormal accruals. Using results in the accounting literature, we generate and test hypotheses about the relation between the measurement errors of the Jones model's coefficients and the bias in abnormal accruals. In one of our tests, we correlate the measurement error in the coefficients, which is the difference between the actual estimated coefficient and a theoretical predicted coefficient, with factors associated with bias in abnormal accruals.
We compute the predicted measure using a formula developed in Dechow et al. (1998) with firm-specific accrual determinants. We find that this measurement error is, in general, associated with factors that have been associated with bias in abnormal accruals such as extreme quartiles of book-to-market ratio. In a second set of tests, we correlate the absolute value of abnormal accruals, which we argue contain a bias component, with the measures we find to be associated with measurement error in Jones coefficients, namely the degree of variation in the accrual-generating process. Again, we find that higher variation in the accrual-generating process is associated, in most cases, with larger absolute values of abnormal accruals.
Our study points at one source for the measurement error and bias in abnormal accruals that arises from measurement error in the Jones coefficients. We acknowledge that there could be other factors that could affect the measurement of abnormal accruals.
For example, miscalculation of the accrual variable itself (e.g Hribar and Collins, 2000
and Francis and Smith, 2005) could lead to estimation problems and erroneous abnormal accruals. Another example, which stems from mismeasurement of the coefficients is violation of the assumptions underlying the classical linear regression model.
The rest of the paper is organized as follows. In section 2 we develop our hypothesis. In section 3 we describe our data and in section 4 we report the main results.
We discuss the implications of our results in section 5. Finally, we conclude in section 6.
Hypotheses development

The relation between sales changes and accruals
Modeling the accrual process is central to the accounting literature. The need for aggregate accrual models arose when researchers realized that studies of discrete accounting choices could only paint a partial picture because managers had a set of accounting choices at their disposal (Fields, Lys and Vincent, 2001) . Over the years, the literature has evolved from using naïve models as in Healy (1985) to the current industry-standard: the Jones (1991) model, the "modified-Jones" model in Dechow et al. (1995) and other variants (e.g. Dechow, Richardson and Tuna, 2003 
The Jones-type models rely mainly on the shock to sales to describe the generation of accruals. However, intuitively, it stands to reason that the creation of accruals depends on more than just the shock to sales. In fact, there exist certain firm specific characteristics that along with the shock to sales, determine the levels of accruals. For example, consider two firms that are identical in all respects except for their credit policies. Firm A does not grant any credit to its customers while firm B grants credit. It is evident that for any given shock to sales, firm B will not generate any accruals related to accounts receivables but firm B will. In addition to credit policies, other firm 2 For example, in the literature that examines the relation between auditor independence and accounting choices, Frankel, Johnson and Nelson (2003) use the absolute value of abnormal accruals as their main measure of earnings quality. Other examples include Klein (2002) , Ashbaugh, LaFond and Mayhew (2003) , Myers, Myers and Omer (2003) , Larcker and Richardson (2004) and Francis, LaFond, Olsson and Schipper (2005) .
characteristics, such as inventory policies and credit terms granted by the firm's suppliers, interact with the shock to sales in affecting accruals.
The intuition of the effect of firm characteristics on accruals is modeled explicitly in Dechow, Kothari and Watts (1998) (hereinafter, DKW). They develop a theoretical algebraic model that describes the behavior of accruals absent any managerial intervention. In the DKW model each of the accrual characteristics is summarized by a parameter in the model. We label these parameters the 'accrual determinants.' The DKW model describes how accruals are generated as a function of sales and the accrual determinants.
In this paper, we investigate the circumstances under which the lack of explicit specification in the Jones-type models of the interactions between sales changes, the accrual determinants and accruals, has an impact on the outcomes of the accrual models.
To measure these accrual determinants we rely on Dechow et al. (1998) . They make several assumptions about the sales process and obtain the following equation describing working capital accruals:
where WCA= working capital accruals; α is the proportion of a firms' sales that remain uncollected at the end of the period; β is the proportion of the firms' purchases that remain unpaid at the end of the period; Π is the net profit margin on sales; γ 1 is target inventory as a percentage of next period's forecasted cost of sales; γ 2 is a constant that captures the speed with which a firms adjusts its inventory to the target level. 
What impacts the Jones' coefficient on changes in sales?
One important element that affects the estimated coefficient μ 1 is the way in which the Jones accrual model is estimated. Researchers would like to estimate the model in a sample that is relatively homogeneous with respect to the accrual generating process.
This would increase the probability that the Jones model would adequately capture the accrual-generating process and ensure that μ 1 will be estimated with precision and with sufficient power. The relation between the accrual determinants and the Jones model directs us to the kind of homogeneity researchers would like to identify. In particular, since μ 1 collapses the impact of accrual determinants on the relation between sales changes and accruals, researchers are interested in homogeneity in the accrual determinants or, more broadly, homogeneity in the accrual-generating process.
Originally, the Jones-type models were estimated separately for each firm, utilizing a time-series of observations for that particular firm. Underlying this implementation is the notion that a particular firm's accrual-generating process is stable over time. The disadvantage of this approach is that many firms are dropped from the sample because they do not have a sufficiently large time-series to warrant a meaningful estimation (Subramanyam, 1996) . As a result, researchers, beginning with DeFond and Jiambalvo (1994) turned to a cross-sectional version of the model by estimating it separately for each industry group defined by a common two-digit SIC code. The assumption underlying this estimation procedure is that each 2-digit SIC code industry group is homogeneous in its accrual-generating process (see pages 427-428 in Bartov, Gul and Tsui, 2001) .
One limitation of the cross-sectional estimation is that it implicitly assumes a uniform accrual-generating process within the industry group. That is, the relation between sales changes and accruals is identical for all firms that comprise a two-digit SIC code group. If that assumption is violated, then the estimated coefficients could be biased in unpredictable directions. For example, Bernard and Skinner (1996) note that a single industry group may contain very different firms. They mention that the makers of heavy equipment for the oil and gas industry, video games, lawn mowers and personal computers all belong to the same two-digit SIC code.
We hypothesize that the degree of precision with which μ 1 is estimated depends on the degree of homogeneity in the accrual-generating process within an industry group.
To operationalize the homogeneity of an industry with respect to the accrual-generating process, we examine the coefficient of variation of each accrual determinant within the industry.
H2:
The frequency with which μ 1 is statistically significant is related to the within-industry variation in the accrual determinants.
The Bias in Abnormal Accruals
Background
Many studies argue that aggregate accrual models generate abnormal accruals that are truly normal (e.g. McNichols (2000) , Kothari (2001)). That is, these models are misspecified and lead to erroneous detection of earnings management where in fact no intentional intervention in the financial accounting process occurred. As such, all earnings management tests are joint tests of the managerial intervention as well as the models used to estimate abnormal accruals (Kothari et al., 2005) .
The models' misspecification, it is argued, stems from two correlated (but related) omitted variables: past firm performance and expected firm performance. Dechow et al. (1995) find that the Jones-type models "reject the null hypothesis of no earnings management at rates exceeding the specified levels when applied to samples of firms with extreme financial performance." Kasznik (1999) shows that abnormal accruals are associated with current ROA. In addition, Kothari et al. (2005) argue that if future firm performance is serially correlated (either exhibits reversal or momentum) then expected accruals will not be zero and will be related to past firm performance.
Expected future growth in firm's operations leads to investments in current accruals. McNichols (2000) shows that abnormal accruals from the Jones-type models are associated not only with current and past performance, but also with analysts' forecasts of future expected growth.
Kothari et al. (2005) Table 3 , the null hypothesis is rejected too frequently in favor of the alternative of negative abnormal accruals in (i) both high and low quartiles of book-tomarket, (ii) the low quartile of sales growth, (iii) the low quartile of earnings-to-price ratio, (iv) the quartile of smallest firms and (v) the low quartile of operating cash flows.
The null is rejected in favor of the alternative of positive abnormal accruals in (i) the quartile of highest sales growth, (ii) high EP ratio, (iii) the quartile of largest firms and (iv) the quartile of highest operating cash flows.
Measurement error test
Our next set of hypotheses attempts to evaluate the degree and source of bias that potentially exist in abnormal accruals and that result from estimating the Jones-type models. We use the results in Kothari et al. (2005) to generate the hypotheses. The goal is to trace the sources of the documented biases. We argue that one source of the bias is misestimated coefficients in the Jones model. If the estimation error in the coefficients is related to the firm characteristics that are associated with abnormal accruals, then we can conclude that this estimation error in the coefficients is responsible for the bias in abnormal accruals. This is important, because such a finding will focus researcher's efforts on reducing the estimation error in the coefficients potentially leading to reduced bias in abnormal accruals.
The direction of the bias in abnormal accruals for each firm will depend on the direction of the estimation error in the coefficients as well as on the sign of the sales change. This is true holding constant the effect of the intercept and other variables in the Jones estimated regression model.
Estimation error in the coefficients.
When the Jones-type model is estimated, the resulting coefficient on sales change (μ 1 ) could be biased with respect to the "true" coefficient because of econometric problems such as the violation of classical assumptions. In a cross-sectional application of the Jones model the "true" coefficient could be viewed as an "average" coefficient for the industry. When discussing mismeasurement of regression coefficients we do not refer to the econometric bias in the coefficients, that is, the difference between the estimated industry coefficient and the true industry coefficient. In other words, we assume that there are no econometric problems in the estimation that that occur as a result of a violation of the three classical assumptions.
Instead, the mismeasurement of coefficients to which we refer in this paper is the difference between the "average" estimated industry coefficients and the "true" firmspecific coefficients. The latter, of course, are not observable by the researcher. However, these are the coefficients we would like to have when estimating firm-specific abnormal accruals. As Bartov et al. (2001) state: "…if…sample firms are not much different than the average firm in their industry, the fact that the cross-sectional version forces the coefficients to be the same for all firms in the industry should not represent a serious problem". In other words, the "average" estimated industry coefficient will be closer to each of the actual firm coefficients when the industry is more homogeneous with respect to the accrual-generating process.
If the estimated cross-sectional industry coefficient (μ 1 EST ) is higher than the firm's actual predicted coefficient (μ 1 PRED -discussed below) and the sales change is positive (negative) then the estimated normal accruals will be too high (low) and the resulting abnormal accruals will be too low (high). We use this logic to generate predictions about the direction of the estimation error in the coefficients and their relation to several firm characteristics that are discussed in Kothari et al. (2005) .
To evaluate any potential estimation error in the Jones coefficients, we require some estimate of what the firm-specific coefficients would be absent any error (μ 1 PRED ).
To do so, we use the term developed in Dechow et al. (1998) . In equation (2) (1 )
which we label μ 1 PRED . We calculate this term for each firm-year based on the five-year averages of the firm-specific accrual determinants.
We summarize our predictions about the relation between the estimation error P3a: When regressing the absolute value of the measurement error on a continuous measure of the quartile of BM, the estimated coefficient cannot be signed because the potential estimation error exists in both extreme quartiles.
P3b: When regressing the absolute value of the measurement error on an indicator variable for extreme quartile of BM, the estimated coefficient will be positive because in both quartiles we expect some estimation error in the coefficient.
P3d: When regressing the measurement error on an indicator variable for extreme quartile of BM, we differentiate between cases when the sales change is positive or negative. If changes in sales are positive, then the relation between the estimation error in the coefficient and the bias in abnormal accruals is positive. Therefore, we expect the estimated coefficient on the indicator variable to be positive. The relation flips when changes in sales are negative. In those cases, we expect the coefficient to be negative.
Size. The results in Kothari et al. (2005) P4a: When regressing the absolute value of the measurement error on a continuous measure of the quartile of size, the estimated coefficient cannot be signed because the potential estimation error exists in both extreme quartiles.
P4b: When regressing the absolute value of the measurement error on an indicator variable for extreme quartile of size, the estimated coefficient will be positive because in both quartiles we expect some estimation error in the coefficient.
the sales changes are positive, then that implies a positive error in small firms and negative error in large firms leading to an expected negative coefficient. When sales changes are negative the expected sign flips and turns positive.
P4d: When regressing the measurement error on an indicator variable for extreme quartile of size, we expect positive sign because the estimation error exists in both small and large firms. P4a: When regressing the absolute value of the measurement error on a continuous measure of the quartile of sales change, the estimated coefficient cannot be signed because the potential estimation error exists in both extreme quartiles.
P4c: When regressing the measurement error on a continuous measure of the quartile of sales changes, the estimated coefficient is expected to be positive P4d: When regressing the measurement error on an indicator variable for extreme quartile of sales change, we expect positive sign because the estimation error exists in both extreme quartiles of sales change.
Abnormal accruals test
To evaluate the sources of bias in abnormal accruals we also employ a second test. In this test, we regress the absolute value of abnormal accruals on factors associated with estimation error in the Jones coefficients. These factors are the coefficients of variation in accrual determinants which capture the degree of homogeneity in the accrualgenerating process in a particular industry. We argue that industries with less homogeneous accrual-generating processes will have firms with more biased abnormal accruals.
The absolute value of abnormal accruals will include the true abnormal accruals and the bias in abnormal accruals. By regressing both components, we hope to capture the correlation of the bias component with the explanatory variables. This assumes that the true component of abnormal accruals is not correlated with factors that are associated with mismeasurement in the Jones coefficients.
Our prediction is that there will be a positive association between the coefficient of variation of accrual determinants and the absolute value of abnormal accruals.
Data
We draw the accounting data necessary for our study from COMPUSTAT's primary, secondary and tertiary files. We include all firms with available data to estimate the accrual models but exclude firms in the financial services industries (SIC codes 6000-6999).
Accrual determinants. To calculate the accrual determinants we follow the procedures outlined below. These procedures are similar to those used by Dechow et al. 
where, WCA = working capital accruals calculated from the balance sheets as follows:
We exclude observations with the extreme 1% (from each side) of each variable in models (4) through (7). In all these models, μ 1 , the coefficient on sales changes, is assumed to capture the accrual-generating process. We note that α and β are positively correlated (0.37) and α and π are slightly negatively correlated.
Results
Summary statistics
In Table 2 we provide additional summary statistics on the various accrual determinants, broken down into different sub-groups. Note that some of the determinants vary substantially across different quartiles. For example, γ1's mean in the lowest bookto-market quartile is 0.064 and it monotonically increases to 0.149 in the top quartile.
Similar variation appears in the ROA quartiles but not in the size quartiles.
The relation between accrual determinants and estimation of the Jones model
In this section we test our first hypothesis which examines the relation between the empirical estimation of the Jones (1991) model and the accrual determinants. Recall that μ 1 , the coefficient on the sales changes in the Jones model, can be viewed as a parsimonious measure of the underlying accrual-generating process. In effect, the relation between accruals and sales changes depends on a black box which consists of the interactions between the accrual determinants and sales changes which, in turn, generate accruals. In the Jones (1991) model, this black box is summarized by μ 1 .
To test H1, we regress the μ 1 industry-coefficients on the industry means of the accrual determinants: α, π, γ 1 and β. The estimated μ 1 is derived from a cross-sectional implementation of the Jones model within an industry group consisting of all firms belonging to a common 2-digit SIC code group. 3 We average the accrual determinants within those same industry groups to obtain the independent variables of our regression model. We employ four regression models as described in section 3.
The results are reported in Table 3 . Regardless of the type of model used for the estimation (Jones or modified Jones, full or reduced), we find very strong evidence that all four of the accrual determinants are significantly associated with μ 1 in the predicted directions. The receivable policy (represented by α), the profit margin (represented by π) and the target inventory parameter (γ 1 ) are positively and significantly associated with the coefficient on sales. On the other hand β, which represents credit policy granted by suppliers, is significantly negatively associated with μ 1 , suggesting that the impact of this determinant is to reduce overall accruals when sales increase.
It is worth noting that the reduced-form models, which only involve working capital accruals, have slightly higher explanatory power. This is expected because the accrual determinants only pertain to working capital accruals.
In summary, the results in table 3 suggest that the Jones model does, in fact, capture some of the relation between changes in sales and accruals, as reflected by the accrual determinants. However, it is evident that this relation may be more complex than what a simple parsimonious coefficient could capture. This complex interaction can best be viewed in the more elaborate DKW model.
The significance of μ 1 and variation in accrual determinants within an industry
In the previous section, we established a link between μ 1 and the accrual determinants. Our second hypothesis argues that the quality of the empirical model depends on the degree of variation in the accrual determinants within the group in which the model is estimated. As a proxy for the quality of estimates of μ 1 we examine whether μ 1 is statistically significant in a particular industry-year model. The dispersion in accrual determinants in each industry group is measured by the coefficient of variation of each accrual determinant.
Our first examination is univariate. We rank into quintiles all industry-years based on their coefficients of variation of the accrual determinants, separately for each determinant. Quintile 1 is the quintile with the least degree of variation in the accrual determinant whereas quintile 5 is the one with the greatest degree of variation in the accrual determinant. Table 4 reports the frequency with which μ 1 is significant in each quintile of an accrual determinant's variation.
Starting with the first accrual determinant, α, we find an almost monotonous decline in the significance frequency of μ 1 from quintile 1 to quintile 5 for the Jones model. The significance frequency of μ 1 is 59.5% in quintile 1, and declines to only 39.1% in quintile 5. The results are similar for the other models as well. For β too, there is a pattern of decline in significance frequency as we move to higher variation quintiles, although it is not as strong as in the case of α. Again, the patterns are similar across all accrual models.
Turning to γ 1 , the accrual determinant related to inventory, we observe a strong monotonous decline in significance frequency as we move from low to high variation quintiles. For example, in the regular Jones model, 68% of the specifications yield a significant μ 1 in the lowest variation quintiles. This proportion drops to 34% in the highest variation quintile.
In contrast, there is a negative relation between the incidence of statistical significance of μ 1 and the degree of variation in π, the net profit margin. For example, in the modified Jones specification, the significance frequency increases from 69.3% in the lowest quintile to 82% in the highest quintile.
The relation between μ 1 and the accrual determinants is examined further in a multivariate logistic regression. The dependent variable is an indicator variable which equals 1 if μ 1 is significant. We use explanatory variables which capture the withinindustry variation in the accrual determinants. Essentially, these are the variables by which we rank the industry-years in the previous tables. We also include as an explanatory variable the number of observations used in the cross-sectional accrual models. Obviously, a larger number of observations will lead to a more accurate estimation of μ 1 . We examine whether our results with respect to the variation in the accrual determinants are robust to the number of observations included in the accrual model.
The results presented in Table 5 are largely consistent with those in Table 4 . First, as expected, the number of observations in a regression is positively related to the significance of μ 1 . Both alpha and gamma are negatively associated with the likelihood of μ 1 being significant. As for β, the weaker results in the univariate analysis do not show up in the multivariate logistic model. Thus, the within-industry variation in β does not play an important role in the estimation of μ 1 . Recall that the pattern for π in the univariate analysis was opposite to the pattern on the other accrual determinants. In the multivariate setting, however, the variation in π is not significant.
In summary, Tables 4 and 5 confirm that the accrual determinants are important in analyzing the empirical results of the Jones model. We discover that assessing the degree of homogeneity in the industry-group is important in evaluating the Jones models'
results. While the effect of the degree of variation in an explanatory variable on the coefficient is very intuitive, we identify the identity of the candidates for high variation.
Thus, in industry groups with low variation in accrual determinants, i.e. a relatively homogenous accrual-generating process, we expect the Jones models to perform better.
It is important to note that the variation within an industry is with respect to the accrual-generating process. Currently, the industry measure used in this literature, the 2-digit SIC code, is weak on two dimensions. First, two firms with very different business environments could still belong to the same group. For example, Bernard and Skinner (1996) mention that the makers of heavy equipment for the oil and gas industry, video games, lawn mowers and personal computers all belong to the same two-digit SIC code.
Second, it is possible that two firms which operate in the same business environment have different accrual-generating processes as a result of pursuing different business strategies.
To illustrate these differences, we plot in figures 1-3, the accrual determinants of four firms that belong to a common 2-digit SIC code (53) 
The bias in discretionary accruals
We now turn to examining the nature and sources of the bias in the outcomes of the Jones model, i.e. abnormal accruals. Prior studies document that such bias exists in specific sets of firms. For example, firms that exhibit high levels of growth and extreme performance. Prior studies, however, do not point to the sources of such biases. The purpose of our tests is to ascertain whether some of that bias can be traced to mismeasurement in the Jones' coefficients. Such finding will enable researchers to direct efforts at minimizing the measurement error in the coefficients which will then lead to reduction in the abnormal accruals' bias.
Measurement error test.
In our first set of predictions we attempt to relate the estimation error in the μ 1 coefficients of the Jones model to the bias in abnormal accruals.
We argue that if the measurement error is in the μ 1 coefficients, then the degree of measurement error will be systematically associated with firm characteristics that are related to biases in abnormal accruals.
To assess the degree of measurement error in the μ 1 coefficients, we compute a firm-specific predicted coefficient based on the DKW model. We then regress the difference between the industry-specific estimated coefficient and the firm-specific Contrary to our prediction, the coefficient on EXT_SALES is negative and statistically significant while the EXT_SIZE coefficient is negative but statistically insignificant.
In the models whose independent variable is an ordered rank variable with values ranging from 1 to 4, we are unable to make definitive predictions because it is unclear whether the biases are stronger in the lower or higher quartiles. An exception is the QSALES coefficient. From the results in Kothari et. al. (2005) , it is evident based on higher rejection rates, that the biases are larger for lower quartiles of Sales growth.
Therefore, we make a prediction that the coefficient on QSALES will be negative. The results indicate that in all variables, there exists a strong negative association between the absolute value of the bias and the ranks of firm characteristics. This means that the bias is larger and more likely to occur in the lower quartiles of BM, sales changes and size.
Next, we examine the models whose dependent variable is μ 1 EST -μ 1 PRED . Recall, that the predictions in these models depended on the signs of sales changes. Therefore, we also run the models separately for firms that experienced increasing or decreasing sales. Focusing first on the pooled models, under the heading 'All', we find that extreme book-to-market quartiles tend to have an upward bias in the Jones coefficient (a positive coefficient of 0.0405) and it seems that this bias is larger in lower quartiles, as evidenced by the negative coefficients (-0.0403) on QBM. The predictions on these coefficients were ambiguous. When we estimate the models separately based on the sign of changes in sales, we can relate directly to P3d. For declining sales, the positive coefficient on EXT_BM is inconsistent with our prediction. However, the positive coefficient on EXT_BM when sales are increasing is consistent with P3d. This means that the positive bias in the Jones coefficients appears in both extreme quartiles of book-to-market.
In the cases of sales and size, the results are similar. Some of the results appear consistent with our predictions (e.g. the negative coefficient on EXT_SALES) while in other cases the results are insignificant.
In summary, we find some support for our predictions, although not in all cases.
We conclude that there is some evidence that the bias in abnormal accruals is associated with measurement error in the coefficient on sales in the Jones model. We emphasize that the results in table 6 are contingent on a well-specified predicted coefficient. While there is a theoretical foundation for the use of the predicted coefficient based on the DKW model, it is unclear whether that coefficient is the "correct" one. Therefore, our results depend on the validity of this measure.
Abnormal accruals test. In our second test to evaluate the sources of bias in discretionary accruals, we regress the absolute value of abnormal accruals directly on three sets of variables. Recall that in this specification we hope to capture the systematic variation of the bias in abnormal accruals (which is a component of the dependent variable) with factors associated with mismeasurement of the Jones coefficients. The first set of independent variables is similar to that examined in Table 6 and includes indicators for sets of firms that are known to be associated with biased abnormal accruals. The second set includes firm-specific values of the accrual determinants. Finally, we include the variable of interest that is supposed to capture factors associated with measurement error in the Jones coefficients. This variable is the coefficient of variation of each determinant in a specific industry-year and it is supposed to track the industry-level heterogeneity of the accrual generating process.
We report the main results in model I in Table 7 . Other models are reported to help interpret some of the results in model I. In the first model, we find that the dependent variable, the absolute value of abnormal accruals, is systematically associated with firm-level accrual determinants. Although we have no expectations for these coefficients, we find it interesting that the accrual determinants still have strong association with abnormal accruals. Theoretically, all that variation should have been captured by the Jones model. We believe that this is additional evidence for the misspecification of the Jones model with respect to the accrual determinants.
In the next set of variables, we find that extreme BM and Sales growth quartiles are more likely to have larger (in absolute value) abnormal accruals. Since the absolute value of abnormal accruals contains a "true" component and a "bias" and to the extent that the true component is not associated with these quartiles, we argue that this is evidence that extreme quartiles are associated with more bias. For BM, these results are consistent with Table 6 . However, with respect to Sales growth these results are in contrast with those in Table 6 . As for Size, we observe that extreme size quartiles are associated with lower abnormal accruals.
Our main interest, however, lies in our proxies for the degree of homogeneity in the accrual process. Our prediction suggests that an increased variation in the accrualgenerating process, proxied by the coefficients of variation in each accrual determinant, will lead to more measurement error in the Jones coefficients and thus to more bias in the firm-specific abnormal accruals. In model I, we find that larger variation in β and γ 1 indeed exhibit a positive and statistically significant association with abnormal accruals.
Interestingly, and contrary to our expectations, we find that greater variation in α is associated with lower absolute value of abnormal accruals. However, since our prediction is univariate, we would like to assess whether this negative relation holds when only CV_α is included in the model. According to results from estimating model IV, it seems that high variation in α is positively associated with the absolute value of abnormal accruals. When all industry-specific variables are included in the model, such as in models I and III, the sign on CV_α flips. It is worth mentioning that conceptually, the variation in the accrual-generating process that we would like to capture is a combined variation of all accrual determinants. However, since we do not have a proxy for this combination, we use the variation in each individual accrual determinant.
Collectively, the results in Tables 6 suggest that the bias in discretionary accruals can be traced, in part, to the estimation of the Jones model. In particular, there is evidence that the estimation error in the coefficients that results from heterogeneity in the accrualgenerating process in a 2-digit SIC group is associated with larger biases in abnormal accruals.
Implications of the results
This paper's results are important to a large strand of the accounting literature.
Any researcher that uses abnormal accruals would be interested in understanding the effect of our results on popular abnormal accrual measures. We believe that the implications of these results are different for two groups of studies: (1) studies that use the absolute value of abnormal accruals and (2) studies that use the signed values of abnormal accruals.
Absolute value of abnormal accruals. This paper's results highlight the relation between the industry group under which the Jones-type models are estimated and the outcome of the models. Abnormal accruals that are a result of coefficient mismeasurement will be present in industry groups that have a large variation in their accrual-generating process. This bias in abnormal accruals will directly affect any study that investigates the absolute value of abnormal accruals or uses it to investigate a separate issue. Thus, to understand whether a particular study is exposed to such bias, researchers need to ask whether the study draws on firms from industries with high variation in the accrual-generating process represented by the accrual determinants. The inclusion of such firms in samples will tend to bias upward the average measures of absolute value of abnormal accruals.
Suppose researchers are interested in the relation between X and accrual quality represented by the absolute value of abnormal accruals. The existence of such a relation will lead researchers to a conclusion. In light of our evidence, the absolute value of abnormal accruals is correlated with certain industries. If those industries are related to Y, a set of characteristic variables, and there is a relation between Y and X, then any conclusion about the relation between X and accrual quality may be premature.
Signed abnormal accruals. The effect of the bias in abnormal accruals that stems from the inclusion of firms from high-variation industries in the sample on tests that use signed abnormal accruals is more subtle. Again, suppose researchers use the correlation between the average abnormal accruals in the sample and some variable, X. In typical earnings managements studies this is also referred to as the partitioning variable (e.g. McNichols and Wilson, 1988) . In this study, we show that abnormal accruals are correlated with industries that have a high variation in the accrual-generating process.
One also needs to show that the partitioning variable, X, is correlated with the firms in these industries that are likely to have positive (or negative) abnormal accruals. However,
we have yet to outline what factors are associated with such firms, or what factors determine whether biased abnormal accruals will be positive or negative. We will investigate these issues in future research.
Conclusion
In this paper, we investigate the circumstances under which, the lack of explicit specification in the Jones-type models of the interactions between sales changes, the accrual determinants and accruals, has an impact on the reliability of the accrual models.
This endeavor is especially important, since the residuals from the Jones-type models are used extensively in the literature to make inferences about earnings management or as proxies for earnings quality.
We initially explore the relationship between these Jones-type models and various fundamental accrual determinants related to accounts receivable, accounts payable, inventory and profit margins. We document that the coefficient on sales changes derived from the Jones-type models does in fact capture some of the relationship between sales changes and accrual determinants. The four accrual determinants in our study are associated with μ 1 (the coefficient on sales changes) from the Jones-type models in the predicted direction. However, we argue that the relationship between sales changes and accruals is more complex.
Next, we examine the impact of the degree of homogeneity in accrual determinants in a given industry on the estimation quality of the Jones-type models.
Using univariate and multivariate tests we find that the degree of homogeneity in accrual determinants and the significance of μ 1 in the Jones-type models are related. The withinindustry variation in the accounts receivable parameter and the inventory parameter are negatively associated with the likelihood that μ 1 will be significant. Therefore, we conclude that assessing the within-industry variation in the accrual determinants is important when evaluating results from the Jones-type models. We expect that in industries with low variation in accrual determinants, the Jones-type models will perform better than in industries with high variation.
Finally, we attempt to identify the source of the bias in abnormal accruals. We find the measurement error in the Jones' coefficient on sales changes is related to various factors shown in prior literature to be associated with bias in abnormal accruals. We also find that the absolute value of abnormal accruals, which includes a bias component, is associated with the degree of within-industry homogeneity in the accrual determinants.
In summary, we conclude that the measurement of abnormal accruals is significantly affected by measurement error in the coefficient on sales changes in the Jones model. This measurement error stems from heterogeneity in the accrual-generating process of firms that are grouped together for the regression estimations. We believe that to reduce biases in abnormal accruals, researchers should focus on estimating the Jonestype models in groups that are as homogeneous as possible with respect to their accrualgenerating process. We show that the implied assumption that 2-digit SIC codes represent such homogeneity may not be descriptive.
We do not comment on other potential sources for bias or measurement errors in abnormal accruals. These include mis-calculation of the accrual variable itself (e.g Hribar and Collins, 2000 and Francis and Smith, 2005) or econometric biases that affect the estimated coefficients and result from violation of the classical assumptions.
Our study has implications for the findings of most studies that use a measure of abnormal accruals computed using a Jones-type model. While we do not explicitly recommend an alternate model for eliminating the bias in abnormal accruals, our study provides a better understanding of the sources of the bias which creates a strong foundation for building a more appropriate model for estimating abnormal accruals. Table 4 . The table reports the frequencies with which μ 1 (the coefficient on change in sales in the Jones-type models) is statistically significant separately for each quintile of dispersion in the accrual parameters. We rank industry-years (where industries are defined as two-digit SIC codes) to quintiles based on the coefficient of variation of each accrual determinant. The accrual determinants are those described in Dechow et al. (1998) .
Regular Reduced Form
Jones Modified Jones Jones Modified Jones Table 5 . This table reports logit regressions. The dependent variable equals 1 if the coefficient μ 1 for that industry-year is significant. The dependent variables are the coefficient of variation of each accrual determinant in the specific industry-year. In addition, the number of observations (Nobs) in each accrual regression model in each industry-year is also included as an independent variable. Table 6 . This table reports regressions of the bias in μ 1 on ranks of various variables. The dependent variable is the difference between the estimated μ1 from cross-sectional Jones models on an industry level to the predicted firm-level μ1 calculated from the DKW formula as follows: *** GIVE the formula ** The regression models are estimated separately for each year. The reported coefficients are averages of 32 annual coefficients and the t-statistics are based on standard errors calculated from the time-series standard deviation. The independent variables are either (1) Quartiles of BM/Growth in sales or size (0,1,2,3) calculates for each firm separately each year or (2) an indicator variable (EXT_BM) which equals 1 if the firm belongs to an extreme (either high or low) quartile. 
Regular
Dependent variable = μ
